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DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that 
an optical demultiplexer has to be made large-sized in 
order to improve the performance of the optical 
demultiplexer in which a diffraction grating is used 
because of the small wavelength dependency of 
emission angle from the diffraction grating. 
SOLUTION: In an optical element, the end face thereof 
nearly vertical to a layer face of a periodical multilayer 
structure which is deemed as a one- dimensional 
photonic crystal, is used as a light incident face and the 
surface which is in parallel with the layer face is used as 
a light emissive face, an affinitas band other than a 
lowest subsequence of the photonic crystal 
corresponding to a used wavelength X0 is utilized. 
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/to 




i ] i ^tc7 * b ~ v i mm 

CDS 3 tfi a r * &^S!W^JI*?tj§f$cD 1 jaXB^CD^JB 
A 0 /2 n„ ^ a 

E? * h- * *IS*©*l^rttttt>lS£te^> K©«e 
»^*h;i/©*:*S*k.* WE£Jlttjfitt<Dj£(ii«*iH 
4&S. )Bffi(cTffft*ffi«:«-r&«»©fflfE««A a 
lCtett£JBtf*£n i 4?-£4*, 
0<k 5 • A,/ (2 7C • n.) < 1 

[fSS<^2] 1 ;*Ctc:7* h~**teB4J&&#£ 1JSJB 
Ao/2 n H ^ a 

4*£:36^*^K:fc(,>T\ BUgBJBHiWfTAOJaWS 

E? * h~ » ^is*©*fi»:rtta(f>is^tt^<> Kojft 
4tts, ■ffl«cwtt»ffi«:«r*«f*©ifrieiR«A Q 

0<k 5 • A 0 / (2 7t • n.) < 1 

[»;RS3 ] 8uE*S£tt^> 2#B<D*S 

EttWfcWR*. 
[»3R3B4] ^CD^tt 

cos60° ^k s -A 0 /(27t-n 5 )^cos20 
0. 9k 1 /m^k s ^l. lkym (mW2«±CD 

«t) 

tt©*ffifc»-r *«#*s£«fc L < ttK2gT *4 C 4 * 
^i*T*«3R3Bl *W*2«CE«©* ! ¥* J ?-. 
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^W^JMWr*!). fulBSSi^-r^^HJgjlcD* 
IfHttg 1 £ fc« 2 KE»<MfcMR*. 

] MiBi^i»!W^B^iift(D i jajBtfsoccs 

io T-o 

[IB*3H1 0] MEJR^^Iim»««JS a r«tBR(D 

1 *fc»2 KEito***?. 

[M«a 1 1 1 Ifcgai i 0cEtS©HfflW^»«jg{*te J: 

636IMrlWarr ^Si^t^Ci 4 -r 

20 ^ 0 

[n«a i 2 ] ift^i i icnmcomnm&mmmmcj: 

E£»«je#©3tffia> 6ffiBfr£#C 4 Kftft ®~cm 
« 3 tl*3fc«*«ttrr **«4 SrWT £ C 4 *#M4 T 

[0 0 0 1 ] 
[0 00 2 ] 

40 fi^tt, /j^b, mmit, ^Mi«<^6nt 
[0003] »fi^S7effifi<Dcfc 5fcA»W«:«»©« 

«g§ <*fctt»36S) ^fflc^hS. c<0Jfc»?6acc 

o , y ^ >s«ft 4*©^ffiicja»!Wft»iffliao 

50 «jg(cJ:^t:»^-r4|pIJTj(6^B:ciCcT*L/, *S«f^ 



3 

[ooo4] mm*zm^tcftytft^<D-mzm i 

M83 0^ lM^-*U>X2 2tTlf*3 1 tteO 

*„ C©fcH*fefc3 2&SO^lM-£U>X2 2«aa 
U «I2 4KI^^^ hl¥4 ONSETS. C 

r#* 0 Sfc. HJrtt-^CcAW-rS^itJtt^^f 

[0 00 5 ] fi^H*r*^©»^ @*f«^-<Oia*r»C» 
t&Ltcm<D&mtAM%M (*7t-T^<D36«|5) <Dft 

s i n^i+s i n^o= s A/d 

Ax- (Ls/(d*cos0o)) • AA 

tf, ^fiCT£{C#BLj>di##»6*i*. 
[0 00 6 ] 

•Cffll»6ti*«fil. 5 5 Mm^TifififfflRiO. 8nm 
(MatSRnR 1 0 0 GH z CCffiMS) ©#*#«•$-*»£■ 

£#x.£o IslJr^s = 2 5XiU A*fft 0 i =7 
1.5°, ffi|}ft0o = 3 8. 5° @Sf»^ 

©fS^d«2 4. 7 am 4 ft*. C<D%kX±mWiM: 

MHO. 8nmJc*fL-CS6n*tBftW©^fc«ttO. 

0 6° ccaarr. 5 0 /imiHHrKWLfcS^iHR^rc 

0 X&ftT */£#>&£& L = 48 m morem^i^ 
Sift*. 

[0 00 7 ] Tftfr^ hCDfig^ 
{bA xttS3fe*S*s-^©A& 3 £4>-ofca6, jlfifiR 1 
0/zm«±<t**i£M#s**. H*r*FOJE«rt?** 

a cc*t Lt£*ttA x *n%tc&m$$m l < -r 

±3#*)fe*(c^B*^S{b1±?**f#ft(r^C^M 

[0 0 0 8 ] ttc, B«rftS(CttiB3fe*rSltc<fc*ll^ft 
t^t, ji^<Dil»ft8^0cJ:orftS(cJ:*ii5t^ai^: 
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frftSCitt-Ctftl*. Ltcfr~?X. T^X^AGCtet^ 
rfflj^»«ffi3^iW<!:3ti*»^». HJft^itMl 

cc«3^«t*^3W£«ec«c * c t i>$> * 0 

[0 00 9 ] #IHJJ<D@Wtt, CCD<fc 5ftra«**JB& 

WT**^^S«T*C<b(c^* 0 «fc, *2S9i© 

«iB*«Afc#^^*««-r * c i tc** 0 
[0010] 

x;?* h^^^tt*i*ft1±* lHJHo«S*Sar** 
tett*««3WA.'r*a36«:*tLrn Il r**i#, a# 
A 0 /2 n„ ^ a 

*MfcT£»«£#K:»LT. -eoHlDiBSSiEftM 
*#AWl!iU WiB»ffi«:Wfft«H**ltl»Bi , r 

W^ft^frteot^r. «fflB«fiA.«c»j£-r*7* h 

20 ~ ^sa©*fi^cr«ftc^e^^^> K©isa»^^ h 

;l/©**S*k,. ^S«iStt:<Di6IB*fffiift*, H® 
K Wft*ffiCc«t- *J9H*©«riB«S A Q K*m *n»f 

^n 5 <t-r*<b^, 

0<k 5 * Ac/ (2 k • n s ) < 1 
[001 1 ] ±ia©*S£tt^> K ilt^fM^6 2 
30 cos60° ^k s 'A 0 /(27C-n s )^cos20 

0. 9k 1 /m^k s ^l. 1 kx/m (m«2fet±(0 

[0012] et±©*fr*»fct«l«c*s^t, jaffitt 
fleflB»fiCc»LraMft«flLbCc^L/ 

Jg»J§ftcD 1 glS8^s^(cSft*»*4# 1 »*»6«teRL 
^■««ft*»^*«roo«KIBCctew*ft*JBJf* 

ift*^»«ji#©*fficc«-r*j»»w. 2»«>l<w: 

50 H£r**c±#ffiffios<a*lA>. 
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[0013] ±m<omm^mmmmcj: otMsn 

C©#^^£JB*fi*48HiK:«8« 

[0014] *^(cteWSJSKgW^)HS3t<*« 1 -Xtv 
[0015] 

[&3H©*i6©JI2j8] WT. *ffei9!©S«fc©^K:o<,> 
xmmr z . *©sns 4> o < «^*i«t©/» $ <om 
«7 a * . j*«ai*?tt 7 a ;u * ft i£<ojt^mi- tit 

[0 0 16] ic^f. ^W^H)l©fijffl«:*fc-3-r 20 

fflb/^iLtB, «T© <fc 5 ft *>©#* & tc a? «r 

[0017] «l>fc^JBH»©WtffiCCA«f S3fe«©* 
[^©SlftfcJ&ftWa^Sfl (Applied Physics B. 39 

p. 231. i98e^) . ttc. mmmmm<<c&z>m% 
5m*toh^t\s. ^mwrnoimmmnv., th©s 30 

<b*^^3tl"Clri5 (Optics Letters 15^. 9-^. p. 5 

i6. i99o^) . $ htxLmwft&mwm* 1 ^76^ * v =. 

(^-^-^ijXAM) tm h tli> <t U /c$R£ & * -s 

("International Workshop on Photonic andElectroma 
cjietic Crystal Structures" Technical Digest, Fl- 

3) . *»w-c». m?m&mmm.to<j>tm*ft\mm 40 

[0018101 «3ls:^?§©S*a<J*JB^.®©-W|-C& 
*. ¥H*«2©tf-«J3iB52aK:. S^ffiiSifi^^ 

isj (Y^tsi) icmwzm-rz&mmmtei 

*»«aM*BB»©4BB 1 a #>6. »53lffi2 a iffife 
Z*l*ia]©A#f# 3 £ iH9 ^mmitft 1 ©^ffi 1 
b*^H5r^?.tHS^4 4>0<(*^ffll c*»6WI*3fe5 
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(, »«g^tft -2. C t ifi-C Z Z> . 

[0019] tiEm&.vm.mic^'OBimic&wTz. 

£. /Sffi*n.©$ftA£/gjJT*n.©i®»B (n A <n. 

i-r*) ©«sM*Affla*ssiiifStfi5*. mmatwftcmtt 

%MR A ». ft K 0 ©BSfjfeR. i ft o r J«# B fflrjtcfifc W 
[0 02 0] C©ftg<9«. *S*Sn.in.«Cj:b04bfc 
S2(C7n-Tcfc i 5tCRC A , C„£?£<. *^R A «: 

tis<„ c©nc A ±©*>e.2o(Df i i©4i^*s^ie 
Mif*R.©*rS]*^o-ci,^ 0 

[ 0 0 2 1 ] 0 3 «. ft|RK:i2;tf*&jMHStt 1 ©«SC 
it**), J»3t»©#«RA (BJr*. n A ) <h»3t. 
©^STB mmm. n.) *^te«*»hfcJ3JWa = 
( t A + t.) ©«jS"C*5. C©<t^^lSil<l:l« 
1 -X7i<Dy * V - » f MSi*«cTC i*sr*. 7 * h 
- ? ^,fS a a B ©iIi§K J: «3 7 * h - » ^^*> FH*tr»K 
<t0 5)?is6^>Ci*S-C*-5„ lt#©^ffi«. "Photonic Cr 
ystals", Princeton University Press (1995) $>Z>^> 
\t. Physical Review B 44^. 16^. p. 8565. 1991^. 

[0022] ffinm&mmm.fcomy pmommim 3 

©Y^|S] <jaW!*iai) tC«Kg^3tlS*i. Xtectc>*Z^ 
|Sj (¥ffi©K*s-S*(^) (c«35R|®«ci£*iorc>-S. 04 
iH5«. 

n A = 1 . 44 ( t A = 0. 5 a) 
n.= 2. 18 (t,= 0. 5a) 
©«££S*tS*afc;Sffla©^JSJ«K:-X>r© t 
ffi{CJ;4^> Klt»©tt*4. THiS^iTE®^;©-?- 
ti^n^ 1 ~f&3^'> F (TA^ 1 . 2. 3#@©^'> 
K) (OI,>-CmL//cfc©?*5. CC-C. THMMtm 
ti©t6j#*sX«l7?l6j-C*).S«3t;?:. T ElS3fe«mtl©|Sj 

[0 023] frte. 04. EI5©#fliK«cS*L>-C^l/fc 
»^«. 

^MtiSKISt ioa/2itc 

t?*)^. ccr. o«AW*©ftJiS!j^. aa&mmm. 
f*©J!JW. c«K^iff©7fejS-c*>^ 0 W^kjaiSSS 

^-c:i*5-c#s©-e. WT-CWa/A„iiea!-r-5„ 0 

4ci5B, a»ffiini{c*5w*ija«i*ait>-r^y^T> 
o -c*o. jBJWtt3&«tti,>*isj&©'c«t»«»*a«Ei± 

r. H©W4«*»rilt©IBH*^-rflKItta<>©-C*S. 
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[0 0 2 4] CCT\ H3<D«jgtC*j^TXY^Pffi«:A 

S#M£ot, co«n^6Z«iHSn4<cVDtt (th« 
*> *aiLA«s#&a^cco^r. y* h-**iss 

l*W>e»#*#*.S. H4(D»^>FH (TH) OCfaH 
/c©*sB6-C*S. H««:|g5 0*^> FBI (TE) tc 

TAti»*-C«mLrir»*. H8«C5*TJ:5«:. AW* 
© JES*<D«fi# A a 7 * h - * ^eartr « 

KCc3ftf&TS»a^^ h^k A1 #q?:&T£ 0 & 
S"T*<t, HWA Al = 2 7C/k A1 (DiKtt<bL/r7* h^- 

[0 02 5] ASt*©SS4«D«fi#A B <Z> 

h;Uk B1 , k B2 , knWWS. ffiot. J^»1A BU = 
2 7C/k B1 O0 1 F#, A BJ = 2 7C/k B z<Dm2'*> 
F36, *5<fcc>*A B3 = 2 7C/k B3 <Dg!3^> F 36^**1* 

rCDMWlte. Physical Review B, 52^ (199530 7982 
M. $>&WZ Physical Review Letters, 683§ (1995 

[ o o 2 6 ] m 8 «»s a (oxmyt 3 #h sb m^mmm. 30 
<*cc aw u /c i ^ cd z tt^^i^oesTfe <b , &mmmw 

Ffi»*», it^^ h;l>kCtJ&D/c#g<9T\ ^Jl# 
k < 2 7t n /A 0 40 

[ 0 0 2 7 ] ±ia/sjir7fe^^7fe^T<t uxmm 

r&tctfXD&mc^Xft^Z. E^^rcD^SAaCC 
*tOT v *tJ£TS7* h^**ttfi*<DHRBW2 7t/k 
(/ciitfI6©8ltt) <t&6<DT\ A 0 / (2tc/ 
k) 4*«)H*r*ct3eiW--S. B6*>6aj!rc*S«fc5 
JC V *ffi#cr*5!fn ^> F3fc<0a/A,& kfc«*«Jt 

1><DT\ H»r*(DSES»«fc/lN3l^ iC^, KI2A 50 
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>h\ S3^>h'W a/A.ik^J*WH«**6* 

— *IT'&£ 0 X— ^UXAJS*!*, Physical Revie 
w B, 5^ (l998*£) 10096M<D3cM~CWB2tlXl<>& 0 
[0 02 8] HW*7nLTl>ai»** % »4fci±<D'0 F 

<?fc«XCfci\ *2, *3<bC^feiS^O^>F**Wr 

ttj ^> FttfiJjrc*&l»<C>-e, »fcH*Ll"OFtt 
r«fi^^&2*B©tS^tt^>Fj H6tc*s 

<,>TtSI&3'0 FtfCttfCffiST*. 
[0 02 9 ] ^B«Mf*<D 1 JRnno¥«MB9r* ({ft 

Si) in. it^i, fttflg 

a/A,^0. 5/n M 

OiBHr^l ^> FL^^fiELttl^ (El 4. ^15# 

ks) o ±sB©<fc^«:. m^>Fw«ratcastt^© 

^Ji«jS»(D«»!a»ffiffliRfiAoCC*fbr 
A 9 /2 n„ ^ a 

[0 03 0] ^/c. fleffljftfiAoCCW-r^JKttOfflWr* 

^rn 5 , *MEXrtttti»IS^tt^>F©i(a»^^ h;U^r 

0<k J <27cn s y'Ao 
0<k s • A 0 / (2 7r • n s ) < 1 
[003 1 ]**:, H2<D^»flH6»«X* B *lftliYI* 
«lBJr»«»ft*liia*. Ctilt 1^6 (TH«6) 

[0032] mmfft&mmmmz, H3«:«rj:^tt2 

»-«WCCttnfl«l (nBjEOSBR) ®«Jt<08W«:fr 

lawiatja-rswni. 2, • • - , no® 

t n it^ *fcttffl«*A{C*5W4^Bfl|JSft- 
n* = (t l -n 1 +tz-n 2 + - * * + t „ * n„ ) /a 
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£5£fg-f&„ IBM at*. 
a = t x + t,+ ■ • • + t, 

[ 0 0 3 3 ] m 8 tCrnf <t *> CC . ffljtf #tt£Jltfijt©W 
fflj* 0 ttJT C £ 48f*M 1 ®J3*r¥tfffi# 

M 2 ©JS#r $<fc 0 

CD B}Jt*«, M 1 fflij , M 2 ffl#t(c2££ L 

© BJr&t*. M2«J©##i£-rS 

C3) IfHKtt, MlfflU, M2WJ^{C^-T-5 

stffcwtoi*©©^, MffJrfflWtfij/B ofcwtow:© 
[0034] AMytoftmcjz&mmmi&oii&mzffi 

0, JB*r**5WJiOj!!fl!lKj|l4>S-&?«tt*±Jf3*4 
cat*5. fc<t;U& SSftM 1 t o-r^m (fcb< 

*n? ££*>©©, M21iJ^©JUr3fe*^T^i;-CL3: 
5. *C"C. ^«£««&#£ffi«:M2©|*M«CJ5St 

[0035116, 07*>6W6*>%J:^tc. ^Jgfltjg 
#<DftB-ef&2 \riU±.a>%W&&-rzfk#x-i*m l 

Ke»j6*j£«ri?eET4. m 1 K*««s»fi5c 
© m mc B^TCI &©r . A&h*©*OT$>* £ <- > 5 *r « 

2/0 FJW±©G»3fe©fJ^*s (Jlll'O Ke»*ith 

[0036] *«W«cffl»,»S7 * ? *#SB©8f4£ 
LTtt. «ffl«g^cteWS^HJ14^^-c#-5 fe©-C 
*n««f«:SBS»&c^. -MW«i:^)lM©«l4i It 

#it>6to, wxtt^ii^x h©*-e«n/c>"j*. & 

ftv^*^?A&£*#S?-£ttm?*£. fc^L, t*¥4 
IH<0®*r*Jt*(^3 1> iaHf^ffljWI < D . JWfSS to 
SflFffl*»»S tittle ± h$> h<DX. ttf4lB©**JB 
«r*J:bi0r0. 1 (y±«»T 5 C £#SIS LlK 

0 0 nm-2 0 /zm^S&D?lSgffiffl-C'ia?i*to-5. 

[0037] &mmznm?zjim± i/tu. n^ai 

««©*«£ OTfe. ffiffljRg^tCfcWSSHJtt*! 

mux ft & i><DVAtnmt l cm.mm < . v -*tv a a 
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MflPBttfc £*©l&&&J/h<* tttotf . * -j fWft-C 

[0038] W*.fcP™S«JbK:. 

±a!^/c«fiS-C«AS*3fe%^)B»^©iSS*>6AS4 

ffiw^Ati^^rffiffl-rsciferts. 151— mmo 

io ©Fal X % i 5 £ jjfr©IHflN&*fi£ *) £-3. 0 ** o r AW* 
4^B«jSf*©^fficc>Ffor-^©^Sr-A*f-r-5c ?g 
S«:*fLr3S«J%A*fftS%S:^r-2)<b. A*f:?fett^B 

to % W*. £ iftS©* £ ^i&T £ S tor I > €» C 

[0039] vl±. mni<tcyt¥m*im 9 K^r«fc 5 

«2i:(CjgK9W^)l^i*^ 1 SrJftfcU 
tcft^m* 2 0£?Z. C ©^J-C«^«* 5 ZM®. 2 fflij 
20 CCfflWS-t+S/cSf). ^H^3t(*©affifc«JS*tJl 7 

(Dwmm&ftii-rzjzsicux^z. is^sa,. 

A , . • • • &i$tt A*>7fe 3 ^^Jl^Sft^ffi la*?> 
A«3i±^> 0 AS^@ibrttU>X^fflC>rAS^ 

^fflt-i-CAtf^^rM^OrfeJ:^. 

[0040] Ami>tcmt±.xmwbfcmmic£ K>mm 

micm* o fcflItlS2 WJ{CtB*f3 to. 5 i & 

S. cn4U>X2 8^tSi, It^K2 9© 
30 S3fcffi±©att*tft«{cA»3l*4Ci3WC*4. 3fclft 

[ o o 4 1 ] ssfc. c<Dft¥m3-iimftftm®m*m-? 
■5fc». 0 1 o ktkt «t ^ tcfi^atiis 30i uxm 

- jji-ce- 7 ^ ;i -3 2 ©ej8*=&^B«jft«: i <om 

Ml afcA*ffS. A«0fc*»att4«*tfi»K:)i*l/ 

40 rjKcsftttr^JBinjiftKD^ffi^effiwra. cto 

¥©2 9 ©^3feffi±©M^ •SfifgtcAW ^ C i^-C 

[0042] (fttt^f) 1 mm©¥tf¥BSS2 

Ifi^IKiMtf^V (JlSt 1 = 2 1 2nm) ©» 
JR. ^CK'> >J * (fltS t , = 2 1 2 n m) ®ftR£JBf& 
50 LriilWiL. Cto^2 OJlffl (401) 
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[0 04 3] ±E»«*«JK * iglt, iti 1 mm, & 
52 0mmOMf>7^ (HI 1) tLX, M 1 2 CD 

UXA 1 3£ilit£t*\ S*«JU>X1 4K<fc9fifB§NA 

a4»ffi«rai^rAS*3#/c 0 10 
[0 044] ffl3fc^ U XA 1 4 (C<fc 0 A*f*«:T E(B* 

W3fc»* A •<PHffi«H 1 3 ic^-To HI 1 3 <D rat& 
ffij tt, «T3/<> F*©JB*rfc*. 

= l%{C*tLr, JB*Tft 0 {iA 0 2 . 2° ^bL/c. 

[0 0 4 5] cct?HKffl^$nr^^®*Tfta*s2 20 
0° -6 0° ©«Hrtti<«:8tiiBJTae3&s»6tifc. 
*Ct, irSSl/cks • A./ (2 7T • n s ) CDffiH 
©5%, Jffl8rft#2 0° -6 0° £ft*oaf<D|BH. 
cos60' ^k s 'A 0 /(27C-n s )^cos20 

[0046] ifc. JSWcfcSi. k^k^W^l 

RtL 

k s = ka/m (m = 2, 3, 4, •••) 

<hfts«it©«ra± i o%srs*f*«»«:3S<3aton 30 

0. 9 kx/m^ k, ^ 1 . 1 kym 
fe»*bl^t5H-C*S. UfrXi>, k 5 £ 6 
2#@©*S£ft/0 KJ OftSR'** h;U (m= 2 ) <hT 

kjc^T^^E»W)Tl^t< ftofccDT 

©»tt*&HMS*CC cfc 0 I^B^-r 6 . 40 
[0047] (itffffl 1 ) «T©W#Wc:fal>T«« A 
0, H*Ba©a<i««gW«c«>cor*0, a/A 0 ©ffi# 

a«f*n,= 1.44 
/fflJr^n 2 = 2. 2 8 

mm 1 1 = 0 . 5 a 

®il t , = 0 . 5 a 

/c/cu attYftfaomMmrcbz. btc&ix so 



mm 2002-267845 
12 

^HlfJBttcD^fflJT^n^ 1.8 1 
<tft£„ J/c 4 

[0048] &mmm&<Dmm£m?z>mftM 1 oi*? 

$n sl = 1 . 5 0 
a/A 0 = 0. 7 3 0 

tbtc a ±Mm&<D2>m&mmcttLx. xyw^a 

mmtLX. X£j&»6«fiA.©™ft (TEH*) * 
7 * 9 F»»*fTft^ «T©te*S:»/c 0 

[ 0 0 4 9 ] m 1 K<oaa»^ * h jucda^ s 

k a = 1. 46 • 27T/a (TEffift, Z^fa) 

k, = 0. 7 2 7 • 2^/a (TEfi*. Z^ffiJ) 
X$> <E> Q IWotlf©]:^, 
k,/k s = 2.01 

£ft»9, ^a»m=2(Cfi3t^. £/t, 
A 0 /2 n„ = 0 . 3 7 8 a 

r#>9, A 9 /2n.<a©BIH36*S9A:Lrc^. 26 
Oc, 

k, • A 0 / (2 7C • n sl ) =0. 66 4=cos48° 
XfoZ> 0 

[0 05 0 ] ±BR3©l»0*»a»#«COl*r % Y Z 

^CiiSRtS. «#MlfflJfc, #Ste58il>JB«H6# 

M 1 fflij (91=50* 

^>F«JMS* (4 8° ) KfiCHB&ft^fc. 
[0 0 5 1] (stHW2) ItmWl a/A."<D«© 

a/A 0 = 0. 7 5 8 

k t = 1. 52 • 2?r/a (TEfil Z^) 

k 5 = 0. 7 9 8-2 7t/a (TEfi^ Z^ffi]) 

k./k, = 1.90 
A 0 /2n N = 0. 3 7 8 a 

k s • A 0 / (2 7C * n st ) = 0. 70 2 = cos45° 

[0052] ±.nmmmt<D&mmmmc-z>i,*x . y z 

/c*S**EI 1 5 tc^To ^f*M 1 fflij^c, 3&C>ffl*Hfe&*£ 

Ml« 01=4 7° 

^>FW«tt* (45° ) SScL^o 
[0 05 3 ] HflN 1 iSHItW2 *Jt«T & t. AMW 
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JTO»2 (a/A,= 0. 7 5 8)©A»8fitAi« 

<a/A 0 = 0. 7 3 0)<DA#«fitt 
1. 0 3 8 A(AA = 3. 8%) r$)^ e SJirftOM^ 
3° fc<£rt\ AA= l%*fcOOS»fftMA0ttftO. 
8° -C£>&o 

[0 0 5 4] (tWM3) H3fc«SH*iRUfc, 1JR 

®Jf*n l = 1.44 
Hflf^n a = 2. 2 8 
Y*|pJ<Dja»!fi a = 4 3 0 n m 
MM 1 1 = 0 . 5 a 
Jiff 1 2 = 0 . 5 a 

JJBHSt, ^BaBSftO^fflJr^n^ 1.81 

&mmm»<DmB±mirzm»M 1 ©a^n., = 1 . 

0 0 

^««K6*©*ffi i £ *8<*M 2 <£>JS *r * n . a = 1 . 
44 

iL/c 0 XYfl^AWIiUt, S$^P>«SA,= 
6 3 3nmC!>sFffliRcTEfli*)*A«S-&4. L/c#o 

r 

a/A 0 = 0.679 

[0 05 5 ] ja±©R5E*#K:*Ji>T % ¥ffi*S*«:J:S 
7* h-**'<>FW**frttt\ «T<Z>IS**r»fc. 

k a = 1. 35 • 2?c/a (TES£ Z^) 
r&O, »3^>K©iSa»^^ h ;1/<Z>A# 3 tt, 
k s = 0. 59 6 • 2 7c/a (TEiBl Z#ft) 

k w k, = 2. 2 7 
S/c, 

A 0 /2n H =179. 4nm=0. 417a 

A,/2 !!„< a<DM&$:ffitcLXl<>Z> 0 £6 

k s -A„/(27C-n sl )=0. 877=cos29° 
k, • A,/ (2 7C • n w ) - 0. 58 5 = cos54° 

[ 0 0 5 6 ] ±BR3e*fr(D^Jiflia«:^r, YZ? 

tt**Hl 6«:5Vr. MttMllL M2i(c, ttl'JBft 

M 1 WJ 01=33' 
M2ffiiJ 02= 5 5° 

^>FtHMS* (2 9- , 5 4° ) iSH-S 

[0 0 5 7 ] (J**»W0i4) 

0 0 
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^lMf*^ligt ^i(*M 2 OH/r¥ n s , = 1 . 
44 

il/c 0 XY¥H*A»ffi<bOT. *ffl*»6«U6A t = 
63 3 nm©¥B«CTE«#)*A«3tfS. Lfctfo 

r 

a/A.- 0. 6 7 9 

[0 05 8] tt±OH3E*fl=K:*ji*r. ¥®iJK£Ct<£3 
7* F-*i"<>FtH**tTfcl»> HTG>IS»*»fc. 
10 »l;0 KOtttt^^ MKDA^3te, 

k t = 1. 3 5 • 2 7r/a (TEfii Z#ft) 

k s = 0. 5 9 6*2 7t/a (TEM, Z^ft) 

[0 05 9] B3{Cflt50S*5*Ofc, 1 «ffl#2JBfcJ: 

fflSf^ ni = 1.44 
jB8f*n l = 2. 18 
Y^lfiJOJiKBa = 2 0 Onm 
20 1 1 = 0 . 5 a 
t 2 = 0. 5a 

1. 8 lift*. ^B»g<D^H<?:«T£$f*M 
l©m*r*n Bl =l. 5 0il/c o XYfKAIili 
It, X3*»6ttftA 0 = 6 3 3 nm(7)fI«(TEi 

a/A 0 = 0. 3 16 

[0 0 6 0 ] ±ias«^icfct*r, ¥ffl«Rffifc <ts^ 
30 * F~**/o KH-»*lfttiv fetT<D*s**f#/c. II 
1^> FOSSR^* F;UD*#3«:, 
k a = 0. 5 9 2 • 2 7r/a (TEfi^ Z^fS]) 
"C**J&*. »3^> F<D«»^^ (T 

A 0 /2n M =174. 9nm= 0. 8 7 5 a 

T*0, Ao/2n B ttact:*)/]N3(r* H#M*tt»)iS 

k, • A 0 / (2 7T • n„) = 1 . 2 5 > 1 
i&O, »l^>FJB*f*«»aELttl>. 
40 [0 06 1 ] iteK^ffCD^HfltifitCOC^r, YZ? 

SEttT, Wl^^F^tJBJr-rs^fefrTttftl*©^ m 
[0062] 
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] 

im i ] **8w©#**^©am«ft*7ST«s;ia-e* 
•s. 

So 

[0 4] HWW^B«IJ6»©TH«Jt«:*jW47* h~ 
? K0©— {&l£7jVr0"C4>.5> o 

[05] HJWffi^»1«JS»©TEfl»6«:*jW*7* h- 
£A> F0©— t^TK^f**. 

[0 6 ] T HflMfetcJaW* 7 */t> FHOJKME 

fr>6 Z W^rifij^© a / A C*ft*inT 0-c* 

[0 7 ] T EflKfcfctettS y*b~ v K0©M* 
#>6 Ztt#fi~.©a / A (^{b?:^-r0-C* 

[08] HXBftgfrJltttt#©7 * hi»^OFB4II 
ffliJ*ffi*>6©B}ff3t:©M^?r^-r0-C4)-5» o 

[09] jsi&tt£H#&#&flH>Ti«j£Lfc##3i«£ 
7pT0t?#>&. 

[010] JlWW^-)l1ijg^5rffl^r^)SUfc(i^ll 

«a*^-r0-c4>s. 

[0in *iMa*^»{cffli>fc^iB«Ji#i«4*mr 

0-CAS. 

[012] m&m%&3k*m-tm-c$>z>. 
[0i3] *»?reasffi©«fi»tsrtt**-riar*.5. * 
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* [014] *»iB©fn*«fcfcw*tt**5vnar* 

[015] *»?i©fl6©il««{cfc»SIS**^rB|-C 
[016] *«M©fl6©im««:*jWi|g***rH-c 

*£. 

[017] *»w©fl&©9W««:*jwsis»**ria't? 

[018] fi£*©»*«B©3fe*»*^B|-C*4. 
10 [ff^©»M] 

1 ^Sfltjgtt, ^JlfiW 

2 Sfic 

3 K%m 

4 <a««) 

5 fflJHfc (aSffi'l) 

6 £8* 

7 KWB 
8 

9 * y £ a y — £ 

20 10 VJ^t-F7fe7 7^^' 

11 a 'J — 2 

12 «7 - ijXA 
1 3 >tf!$lU>X 
1 4 f-0 U>Xifc 
1 5 CCD*) J v 
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